Micelle formation.

Micelles with individual or small number of MNPs. PEG-phospholipid(s) (2 mg) and hydrophobic
Fe 3 O 4 NPs (1 mg) were dissolved in chloroform (500 μL). The solvent was allowed to evaporate overnight in a 3 mL round bottom flask at RT. Any remaining solvent was removed under vacuum for 1 h. The flask was placed in a water bath at 80 °C for 30 s, after which 1 mL of nanopure water was added. The solution was transfered to an Eppendorf tube and centrifuged at 9700 g for 5 min. The pellet was discarded and the supernatant was passed through a 0.45 μm filter. This solution was ultracentrifuged (369000 g, 1 h, 3 cycles) to remove the empty micelles. Finally the pellet was dissolved in 400 μL of nanopure water or phosphate buffered saline, PBS (10 mM). The MNP-filled micelles were stored at 5 °C.
Micelles with large number of MNPs: PEG-phospholipid(s) (1 mg) and hydrophobic Fe 3 O 4 NPs (1 mg)
were dispersed in chloroform (500 μL). The solvent was allowed to evaporate overnight in a 3 mL round bottom flask at RT. Any remaining solvent was removed under vacuum for 1 h. The flask was placed in a water bath at 80 °C for 30 s, after which 1 mL of nanopure water was added. The solution was transfered to an Eppendorf tube and centrifuged at 9700 g for 5 min. The supernatant solution was discarded. The pellet was resuspended in 300 μL of nanopure water and centrifuged (1070 g, 2 min).
The supernatant contains the micelles with large number of MNPs.
Fluorescent micelles:
Micelles were prepared as above with the modification that DPPE-Rho (4.5 μL of a 2 mg/mL solution in chloroform) was also added to the chloroform solutions of PEG-phospholipid(s) and Fe 3 O 4 nanoparticle and that the round bottom flask was left overnight protected from light for the chloroform to evaporate. Eppendorf tube and the mixture was heated at 90 °C for 25 min. The Eppendorf was then allowed to cool down to RT and the contents were transferred to a Nanosep 100k molecular weight cutoff ultrafiltration centrifugal device (Pall Life Sciences), which was centrifuged at 12000 rpm for 10 min.
Labeling of micelles with fac-[
This allowed separating the radiolabelled micelles, which remained in the retentate, from the unbound 99m Tc-TC, which was in the filtrate. The filtrate was discarded, and water for injection (500 μl) was added to the retentate. Once more, the filter was centrifuged at 12000 rpm for 10 min. This process was repeated twice. The total radioactivity in the filtrates and retentates was measured in a CRC-25R dose calibrator (Capintec, USA) in order to determine the radiolabeling yield (%). The radiolabelled micelles were recovered from the filter by the addition of saline (100 μL) to the retentate. In a typical experiment a solution of MNP-filled micelles in water (at concentrations ranging from 6 mM to 16 mM Fe, 250 μL) was added to aqueous solutions of fac-[M(OH 2 ) 3 (CO) 3 ] + (400 μL, 2.8 mM).
The mixture was vortexed for 30 s and then heated at 90 °C for 20 min. The reaction mixture was allowed to cool down to RT and then centrifuged at 1000 g for 3 min. The supernatant was transferred to a NanoSep 100k centrifugal device and centrifuged at 8200 g for 10 min. The retentate was washed with water twice and after the final centrifugation the MNP-filled micelles were recovered from the membrane surface by adding and rinsing with a pipette tip (with a total volume of around 500 μL). This purification process was repeated using a new NanoSep 100k centrifugal device. Retentates and filtrates were lyophilised and analyzed by FT-IR.
Characterisation.
Transmission electron microscopy ( experiments were carried out on a Bruker Biospec 11.7 T with a 9 cm gradient capable of delivering 740 mT/m using a 40 mm volume coil. T2 maps were acquired by using Bruker's MSME (Multi slice Spin echo) sequence. The echo time (TE) values were varied in 128 steps ranging from 10 ms to 1280 ms and a repetition time (TR) of 15 s. T1 maps were obtained by using a spin echo sequence. Images were acquired at ten different TR values 150, 500, 100, 1500, 2200, 3000, 4000, 5200, 7.600, 17500 ms). All data were acquired with: 256 256 points and a Field of View of 3 cm 3 cm, slice thickness of 1.5 mm, no gap between slices and one average. T2 weighted images in Fig. S6 correspond to TE = The T1 and T2 map images were calculated using the Bruker's Paravision 5. 
In vitro studies.
Cytotoxicity studies.
J774.1 cells were obtained from the ATCC and cultured in DMEM supplemented with 5 % FBS, 1 % PS (all Invitrogen, Madrid). Cells were passaged at ~70 % confluence and a low passage number was maintained using cryopreserved stocks stored in FBS supplemented with 10 % DMSO (Sigma Aldrich). The effect of nanoparticle formulations on cell viability was measured using the MTT assay (Roche).
Cells were seeded at 2 10 5 cells/ml in 96-well plates (100 μL/well) and allowed to adhere for 24 hrs.
Phenol-free media was used when conducting experiments. Media was removed from each well prior to adding 70 µL nanoparticle formulations, diluted accordingly in media, per well in triplicate. Cells were incubated for 24 hrs at 37 °C.
To determine cell viability, media was removed from the wells and 100 µL of MTT reagent diluted in phenol-free media (1/10) was added/well after the 24 hr incubation period. Cells were incubated at 37°C for >4 hrs, after which the liquid was removed and 200 µL DMSO was added/well to lyse cells.
The absorbance of samples was measured at 550 nm and converted into cell viability using the average values of control wells.
Cell imaging.
Cells were plated in microslides (Ibili, Germany) at a concentration of 1 10 6 cells/mL and left to adhere overnight. Cell nuclei were stained with DAPI (final concentration 0.3 mM in phenol red-free media) for 10 mins at RT, followed by 2 washes with cold PBS (10 mM). Rhodamine-containing MNP-filled micelles were added to cells in phenol red-free media to a final volume of 120 µL ([Fe] = 172 µM measured by ICP-OES). After 30 mins cells were viewed using a Zeiss Axio Observer microscope.
For co-staining with Prussian blue, J774 cells were plated in 24 well plates (2 10 5 cells/well/mL) containing glass coverslips (Ø10mm; cleaned in EtOH, then H 2 O and UV irradiated) and allowed to adhere overnight. Media was removed from all wells and 400 μL of Rhodamine-containing MNP-filled micelles suspended in phenol-free media was added/well (final [Fe] = 10 mg/L). Samples were added to cells for 24 h. After 24 h, supernatants were removed and wells containing coverslips were washed twice with ice-cold PBS (10 mM) and then fixed in 400 μL/well 2 % formaldehyde made in 10 mM PBS for 15 min at RT. Wells were washed again twice with ice-cold PBS and subsequently 400 μL/well 1 % H 2 O 2 in PBS was added for 15 min at RT. Wells were washed again with ice-cold PBS for at least 5 min, following which a 1:1 mixture of HCl (6 %) and K 4 [Fe(CN) 6 ] (2 %) was added (400 μL/well) and incubated at 65 °C for 45 min. After the incubation period wells were washed in ice-cold H 2 O for at least 10 min to remove excess Prussian blue stain. Coverslips were carefully removed from wells and mounted on EtOH cleaned glass slides using DAKI mounting medium. Samples were viewed the following day using a Leica microscope equipped with colour and b/w cameras. Rhodaminecontaining NPs were viewed through a 'N2.1' filter (Exc., 515/560; dichromatic mirror, 580; Em., LP590) whilst Prussian blue staining was viewed using either brightfield or polarised light contrast methods.
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